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Seven hundred fifty-two cases of instantaneous sudden
cardiac death were studied. Alcoholic cardiomyopathy
was found in 127 cases (16.9%), predominantly in men
under age 50 (73%). The heart was enlarged, with an
average mass of 441 ± 8 g. Light microscopy revealed
uneven thinning and atrophy of the cardiomyocytes, with
fatty infiltration and development of fatty tissue around
the' vessels of the left ventricle and interventricular sep-
tum, up to the subendocardial areas. In the majority of
cardiomyocytes, electron microscopy showed atrophy of
the myofibrils, pronounced dilation of the sarcoplasmic
reticulum, lipids in the cytoplasm, mitochondriosis and
an increased number of Iysosomes and alterations of the
mitochondria. Unchanged cardiomyocytes were char-
Cardiovascular diseases are the main cause of disability and
death in industrial countries. Among patients who abuse
alcohol, the incidence of cardiovascular disorders is 22 times
higher than among nonalcoholics (1). One analysis (2) of
the causes of death in chronic alcoholics revealed that 74.3%
of the patients died from somatic diseases, and cardiovas-
cular disease was the primary cause of death. The majority
of fatal cases occur during the most productive period of
life, between the ages of 36 and 60.
Since the end of the last century, high alcohol con-
sumption has been known to affect the cardiovascular sys-
tem (3). The term "alcoholic cardiomyopathy" was intro-
duced in 1902 (4), and in the 1960s and 1970s electron
microscopic and histochemical data on alcoholic cardio-
myopathy were published (5-7). However, the diagnosis of
alcoholic cardiomyopathy is used extremely rarely in case
histories and autopsy records. Clinicians seldom use this
diagnosis, probably because most of them believe that al-
coholic cardiomyopathy causes no specific symptoms. In
1964 (8), two types of alcoholic heart disease were de-
scribed: 1) the beriberi type and 2) the cardiomyopathy type.
In 1977 (9), alcoholic cardiomyopathy was shown to have
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acterized by hypertrophy and numerous ribosomes, and
had developed a granular endoplasmic reticulum. Also
observed were interstitial edema, an enlarged cardio-
myocyte-capillary space, thinning of the capillary walls,
flattening of the endothelium and a plethora and aggre-
gation of erythrocytes. Decreases in mitochondrial en-
zyme activity were studied by enzyme histochemistry.
Analogous pathologic changes may be individually
present in other types of myocardial disease, but the
complex of changes is specific for alcoholic cardio-
myopathy. The frequency of alcoholic cardiomyopathy
among victims of sudden death suggests that alcoholic
cardiomyopathy is a risk factor for sudden cardiac death.
(J Am Coli CardioI1986;8:3A-llA)
its own characteristic clinical features, and several clinical
forms were differentiated: 1) the classical form, recogniz-
able only at the stage of cardiac decompensation and char-
acterized by heart dilation; 2) a pseudo-ischemic form char-
acterized by angina pectoris-like symptoms and changes on
the electrocardiogram similar to those of coronary heart
disease; and 3) an arrhythmic form with different clinical
and electrocardiographic manifestations of heart rhythm dis-
turbance.
Some pathologists and forensic medical experts also be-
lieve that alcoholic cardiomyopathy causes no specific mor-
phologic changes. They have preferred a diagnosis of coro-
nary atherosclerosis as the cause ofcardiac death, even when
the degree of coronary artery damage is insignificant and
cannot explain the sudden death.
Methods
Study cases (Table 1). An overwhelming majority (118
[92.9%] of 127) of the cases of alcoholic cardiomyopathy
studied were associated with instantaneous death (within 30
minutes of symptoms). Death occurred in the street, in the
office, on public transportation or in other public places in
the presence of witnesses, thus allowing the exact time of
death to be established. Nine subjects died in the ambulance
on the way to a hospital.
All of the bodies were brought by ambulance to a special
forensic medical department, where a team consisting of a
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Table 1. Age Distribution of Cases of Sudden Death With
Alcoholic Cardiomyopathy and With Coronary Heart Disease
physician and a technician was on duty for 12 hours each
day. Autopsy was performed immediately. Of the 127 cases
of alcoholic cardiomyopathy, 32, 35, 24 and 36 cases were
subjected to autopsy within 3, 6, 12 and 18 hours of death,
respectively. This timing allowed ultrastructural and his-
tochemical analysis to be used along with light microscopy.
Histologic study. Myocardial samples for histologic
analysis were obtained from 19 areas in all 127 cases: one
sample from the anterior and posterior walls of both atria,
one sample each from the two auricular appendages, one
sample from the anterior and posterior walls of the right
ventricle on two levels and one sample from the anterior
and posterior walls of the left ventricle and from the inter-
ventricular septum on three levels.
Materialfor electron microscopy was taken from 30 sub-
jects with alcoholic cardiomyopathy who were transported
to the department within 3 hours of death (in 18 cases,
samples were taken within 2 hours and in 12 cases they
were taken after 2 to 3 hours). During the autopsy, samples
of the myocardium were taken first from 13 sites in the right
and left ventricles and from the interventricular septum.
Myocardial tissue was fixed in 2.5% glutaraldehyde in 0.1
M phosphate buffer, and then postfixed in osmic acid in the
same buffer, dehydrated in alcohol and propylene oxide and
embedded in araldite. Ultrathin and semithin sections were
prepared using an LKB microtome. Semithin sections were
stained with toluidine blue and hematoxylin-eosin, and ul-
trathin sections were stained with uranyl acetate and lead
nitrate. Ultrathin sections were examined in a JEM 100C-x
electron microscope. The number of capillaries in the myo-
cardium of the left ventricle was determined in ultrathin
sections from 10 subjects with alcoholic cardiomyopathy,
10 subjects with coronary heart disease and 3 control sub-
jects, in 100 copper-grid meshes for each case, with the
mesh area measuring 0.117 X 0.117 mm. The number of
capillaries was then calculated for a 1 mm2 area of myo-
cardial section.
Histoenzymologic studies. To determine phosphorylase
activity, 50 samples were taken from the same portions of
the myocardium on different levels from the 18 autopsies
performed within 2 to 3 hours of death. Other histoenzym-
ologic studies were performed on samples of myocardium
obtained from 29 autopsies performed within 6 hours after
n = number of cases.
Coronary
Heart Disease
(625 cases, 83.1%)
death: one sample from the medium level of the right ven-
tricle, two samples from the posterior and anterior left ven-
tricular walls and one sample from the interventricular sep-
tum. These materials were immediately placed in dry ice.
Frozen samples of the myocardium were cut in a cryostat
at a temperature of - 20°C. Sections 10 /-L thick were used
to determine the activity of the following enzymes: phos-
phorylase activity by the Takeuchi method (10); succinate
dehydrogenase by the method of Nachlas et al. (II); de-
hydrogenase lactate, beta-glycerophosphate, beta-hydroxy-
butyrate, glucose-6-phosphate and alcohol activity by the
methods of Hess et al. (12); nicotinamide adenine dinucle-
otide-diaphorase and alcohol dehydrogenase activity by the
method of Scarpelli et al. (13); and catalase activity by the
method of Graham and Karnovsky (14). Because it is prac-
tically impossible to obtain both control and study myo-
cardium from human hearts at the same time, every human
myocardial sample was cut simultaneously with intact Wis-
tar rat myocardium. They were placed on the same glass
and the rat myocardium was used as a control for the his-
tochemical reaction. Enzyme activity was quantified using
a microscope photometer (Opton SMP-OI). Study results
from the control rats and human myocardium are presented
in percent of optical density of rat myocardium, taken as
100%. From determination of phosphorylase activity and
comparison with the presence of succinate dehydrogenase
in serial sections of the myocardium, it was possible to
establish and study the localization of acute ischemic foci
in the material examined. Oil-red staining was used to de-
termine lipids in the sections.
The control myocardial samples were represented by I)
the myocardium of four men with cerebral trauma who died
within 2 to 3 days in the reanimation unit (myocardial sam-
ples for electron microscopic and histochemical analysis to
determine phosphorylase activity were taken 30 minutes
after death); and 2) the myocardium from 58 victims of
sudden coronary death who underwent autopsy within 3
hours of death.
To investigate the possibility of using materialfrom sud-
den death cases for ultrastructural analysis, we studied the
influence of postmortem changes on the myocardium. For
this study, five miniature pigs weighing 70 kg each were
killed, and myocardial samples were taken through a small
chest cut immediately after death and 15, 30, 60, 120 and
180 minutes after death. Between samplings, the chest cav-
ity was closed. The material was studied by electron mi-
croscopy, according to the above procedure, and by his-
tochemistry to determine phosphorylase preservation.
Results
Sudden death from alcoholic cardiomyopathy versus
coronary atherosclerosis. Analysis of the autopsy material
in cases of sudden cardiac death showed that in addition to
subjects with severe coronary atherosclerosis, there were
%
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n
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(127 cases, 16.9%)
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subjects in whom coronary atherosclerosis was only mildly
expressed and thus could not serve as a basis for diagnosing
sudden coronary death. Relatives and colleagues of these
subjects were interviewed to obtain the subjects' medical
history, which pointed to long and systematic alcohol con-
sumption by the victims of sudden death. In all cases of
alcoholic cardiomyopathy, histologic analysis also revealed
fatty liver degeneration. All 752 cases of sudden cardiac
death were studied, including 625 cases (83.1 %) of sudden
coronary death and 127 cases (16.9%) of alcoholic cardio-
myopathy. Unlike the victims of coronary death, the ma-
jority of subjects in the alcoholic cardiomyopathy group
were under age 50 (Table 1).
Gross autopsy findings. The group with alcoholic car-
diomyopathy differed considerably from the group of sud-
den coronary death victims in the frequency and severity of
coronary stenosis and in changes in the myocardium re-
vealed during autopsy. In the former, the heart was enlarged
(average mass, 441 ± 8 g), although to a lesser degree than
in sudden coronary death (503 ± 6 g) (p < 0.001), and
the content of adipose tissue in the epicardium was mod-
erate.
Autopsy results for the alcoholic cardiomyopathy group
were asfollows. Coronary stenosis (50% or more) was ob-
served in only 8.4% of the cases. Stenosis was insignificant
or completely absent in most cases, and acute and old myo-
cardial infarction, coronary thrombosis and small foci of
myocardial fibrosis were absent. Fatty liver was present in
all cases (Table 2).
Light microscopic findings. Light microscopy revealed
different degrees of cardiomyocyte atrophy, sometimes in-
volving large myocardial layers, especially in the suben-
docardial area (Fig. IA) where it was accompanied by mod-
erate hypertrophy of some cardiomyocytes. Lipid degeneration
of the cardiomyocytes was present. Small foci of interstitial
and perivascular fibrosis were especially pronounced in the
subendocardial portions. Widespread but focal disorder of
the microcirculation, with aggregation of erythrocytes and
the sludge phenomenon, was seeIi (Fig. IB).
Foci of fatty tissue were observed in the interstitium,
perivascularly in the interventricular septum and in the sub-
endocardial layers of the left ventricular wall, even involv-
ing trabeculae. Areas of fatty tissue sometimes consisted of
a few lipid cells and sometimes presented as large islands,
particularly in the subendocardial layers or around intra-
mural vessels (Fig. Ie). The more pronounced the car-
diomyocyte atrophy, the more fatty tissue was observed in
the myocardium. The islands of fatty tissue were, in some
cases, scattered unsystematically over the left ventricular
wall from the epicardium to the endocardium.
Electron microscopic findings. The electron micro-
scopic study of the myocardium of miniature pigs showed
that cellular organelle ultrastructures, except the mitochon-
dria, were preserved over 2 to 3 hours of autolysis. Lyso-
somes and lipid inclusions were absent. The capillaries and
interstitium were unchanged and the endothelium was at the
usual height. However, 5 to 10% of the mitochondria were
edematous and amorphous osmophilic inclusions were found,
whereas intracristal inclusions were absent. These findings
indicate that autopsy material can be used for electron mi-
croscopy within 2 to 3 hours after death. Only the autolytic
changes in mitochondria should be taken into account.
Ultrastructural analysis of the myocardium in cases of
alcoholic cardiomyopathy demonstrated a statistically in-
significant decrease in the number of capillaries per square
millimeter of myocardium, whereas the number of capil-
laries decreased by 2.5 times in cases of sudden coronary
death (Table 3).
Table 2. Frequency of Coronary Stenosis, Coronary Thrombosis and Myocardial Infarction in
Cases of Sudden Coronary DeaIh and Sudden Death With Alcoholic Cardiomyopathy
Autopsy Results
Degree of coronary stenosis
~75%
51 to 74%
25 to 50%
<25%
Corohary thrombosis plus myocardial infarction*
Myocardial infarction without thrombosist
Coronary thrombosis without infarction*
Old infarction (postinfarction scars) without
recent myocardial infarction and thrombosis*
Myocardial scars of 0.5 cm*
No microscopic myocardial changes or coronary
thrombosis*
Sudden
Coronary Death
(625 cases, 83.1%)
(%)
82.3
12.6
3.8
1.3
6.4
7.6
12.3
38.2
14.5
28
Alcoholic
Cardiomyopathy
(127 cases, 16.9%)
(%)
3.9
4.7
8.7
82.7
o
o
o
o
2
98
*Found on autopsy; Hound on autopsy plus large necrotic areas of the myocardium seen on light microscopy.
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*p < 0.01 as compared with control; tp < 0.01 as compared with
sudden coronary death.
Table 3. Number of Capillaries per Square Millimeter of
Myocardium in Cases of Sudden Death With Alcoholic
Cardiomyopathy and With Coronary Heart Disease
contained fragments of cardiomyocyte organelles (Fig. 2D).
These vacuoles were often directly adjoined to the cardio-
myocyte nucleus, thereby compressing it. The T system was
dilated.
The number of mitochondria was increased by 23% as
compared with the control myocardium; the mitochondria
were small, closely adjacent and filled the space between
the thinned myofibrils. The mitochondrial matrix contained
electron-dense amorphous inclusions, and the so-called in-
tracristal inclusions were observed in the cristae of some
mitochondria (Fig. 2B and 3A). The sarcoplasm was clear
and contained no or few glycogen granules.
In a few hypertrophied cardiomyocytes, the ribosome
content was 2 to 3 times greater than in the control myo-
cardium. Numerous lipid inclusions were observed in almost
all of the cardiomyocytes, and their volume density was 50
times higher than in the control tissue (Fig. 3A). The number
oflysosomes and lysosome-like bodies was increased. Their
volume density was twice that of the control (Fig. 3B). The
sarcolemma of some cardiomyocytes was ruptured. Some
necrotic cardiomyocytes were found, characterized by sar-
coplasm homogenization and complete destruction and de-
composition of the organelles. Most of the capillaries were
unevenly dilated, their walls were thinned and the endo-
thelium was greatly flattened (Fig. 3C). More or less normal
areas of endothelium contained numerous Palade bodies
(Fig. 3D), and the capillary lumen was filled with red blood
cells. Some increase in the number of collagen fibrils was
observed in the perivascular space.
Histochemical findings. Histochemical study of the en-
zyme activity in the myocardium revealed a significant de-
crease in the activity of most of the enzymes studied, except
for nicotinamide adenine dinucleotide-diaphorase (Table 4).
The activity of enzymes associated with the utilization and
destruction of ethanol and its derivatives was increased. The
changes in enzyme activity differed from those in the cases
of sudden coronary death in which lactate dehydrogenase
and beta-hydroxybutyrate dehydrogenase showed a statis-
tically significant increase in activity. The latter changes
apparently can be accounted for by the activation of the
sympathoadrenal system and by increases in the level of
Capillaries
(per mm2 of
myocardium)
2,736 ::':: 217
1,135 ::':: 398*
2,596 ::':: 465t
Normal myocardium (control)
Sudden coronary death
Sudden death with alcoholic cardiomyopathy
Atrophy and lysis of the myofibrils, their structural dis-
order and additional N disks were observed in the atrophied
cardiomyocytes (Fig. 2A and B). Z disks were dilated and
had tortuous contours (Fig. 2B). Some intercalated disks
were dehiscent, tortuous and, in some places, completely
split (Fig. 2C). The cisternae of the sarcoplasmic reticulum
were greatly dilated in the majority ofcardiomyocytes, often
with giant vacuoles filled with small granules that sometimes
Figure 1. Histologic changes in the myocardium in alcoholic
cardiomyopathy. A, Atrophy of muscle fibers, interstitial edema
(hematoxylin-eosin stain). B, Plethora of blood vessels (hematox-
ylin stain). C, Formation offatty tissue in the subendocardial layers
of the myocardium (lipid stain).
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Figure 2. Ultrastructure of myocardium in alcoholic
cardiomyopathy. A, Myofibrillar (Mf) atrophy and hy-
perplasia of small mitochondria (M). B, Widening (open
arrow) and winding of Z disks, appearance of addi-
tional N strips (N) and intracristal inclusions (circled)
of mitochondria. C, Dehiscence (open arrows) of in-
tercalated disks. D, Large vacuole (V) in cardiomy-
ocyte.
catecholamines in the blood which, in tum, induce glyco-
gen and fatty acid mobilization from the adipose tissue.
Acute ischemic foci were found in 8 of the 10 cases
examined for phosphorylase activity. In two of these eight
cases, myocardial ischemia was isolated: in one case, the
effect of ischemia was found in the myocardium of the left
ventricle, and in the other case, it was found in the inter-
ventricular septum (Fig. 4). In the remaining six cases, foci
of ischemia were multiple and localized in both the left
ventricle and interventricular septum (Fig. 5).
Discussion
Sudden death due to alcoholic cardiomyopathy. Mor-
phologic changes in the myocardium in cases of sudden
death due to alcoholic cardiomyopathy are completely dif-
ferent from those found in cases of sudden coronary death.
At the beginning of the study, it was difficult to establish
the reason for the sudden, mostly instantaneous, death of
young and middle-aged men who showed no stenosis or
thrombosis of the coronary arteries and no acute or old
myocardial infarction. Interviews with relatives, friends and
coworkers revealed that the victims used alcohol constantly,
although the amount was difficult to estimate. In most cases,
the individuals had not been treated for chronic alcoholism
but the presence of a fatty liver indicated heavy alcohol
consumption. The victims, nevertheless, were able to con-
tinue working as usual. The absence of changes in the heart
typical of chronic coronary heart disease suggests that the
cause of death was "pure" alcoholic cardiomyopathy, with
or without minimal signs of coronary atherosclerosis. Fur-
ther study of these cases with light and electron microscopy
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Figure 3. Ultrastructure of cardiomyocytes and
capillaries in alcoholic cardiomyopathy, A, Lipid
(Lip) infiltration. B, Lysosome-like (Ly) struc-
tures. C, Thin wall of capillary (Cap). D, Palade
(P) granules in the endothelium of the capillary.
Table 4. Enzyme Activity in the Myocardium in Cases of Sudden Death With Alcoholic Cardiomyopathy and in Cases of Sudden
Coronary Death Without Macroscopic Changes in the Myocardium (in % of optical density in the myocardium of intact rats)
Control ACMP Percent of SCD Percent of
Enzyme (n = 10) (n = 29) Control (n = 10) Control
Succinate dehydrogenase 55.6 ± 2.0 45.1 ± 2.0* 81.1 60.8 ± 1.2
Lactate dehydrogenase 73.0 ± 3.8 62.0 ± 2.0* 84.9t 89.5 ± 3.2 122.6*
Beta-hydroxybutyrate dehydrogenase 73.8 ± 2.4 59.9 ± 2.5t 81.2§ 98.3 ± 1.9t 121.0
Alpha-glycerophosphate dehydrogenase 99.8 ± 5.0 50.5 ± 5.511 50.6 102.7 ± 2.2
Glucose-6-phosphate dehydrogenase 97.8 ± 5.6 120.4 ± 5.0t 123.1 98.6 ± 3.0
Alcohol dehydrogenase 121.7 ± 2.7 141.8 ± 1.511 116.5 120.4 ± 3.1
NAD-diaphorase 98.4 ± 4.4 88.6 ± 4.0 101.8 ± 4.4
Catalase 95.5 ± 3.0 112.7 ± 4.0t 118.0 93.8 ± 5.0
*p < 0.02 as compared with control; tdecreased by 30.7%, as compared with sudden coronary death, p < 0.001; tp < 0.001 as compared with
control; §decreased by 39.1%, as compared with sudden coronary death, p < 0.001; lip < 0.001 as compared with control. ACMP = sudden death
with alcoholic cardiomyopathy; NAD = nicotinamide adenine dinucleotide; SCD = sudden coronary death.
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Figure 4. Ischemic focus in the left
ventricle of the heart. A, Succinate
dehydrogenase; absence of changes
in enzyme activity. B, Phosphory-
lase; focus of ischemia without re-
action.
and histochemistry revealed a number of consistent changes
that pennit a firm diagnosis of alcoholic cardiomyopathy.
There is a specific and constant complex of changes rather
than simply individual changes. Each change may occur in
several other diseases, but it is the complex of findings that
constitutes the typical and diagnostic pattern of alcoholic
cardiomyopathy.
Diagnostic pattern of alcoholic cardiomyopathy. This
complex of changes, inherent in pure alcoholic cardio-
myopathy, includes: 1) insignificant atherosclerosis and lack
of coronary artery stenosis, thrombosis and acute or old
myocardial infarction; 2) atrophy of the myocardial fibers
and, sometimes, large layers of fibers revealed by light
microscopy; 3) a large amount of fatty tissue in the inter-
stitium and around the vessels in the left ventricular wall,
interventricular septum and even in the subendocardial layer
and trabeculae; 4) disturbances of the microcirculation; 5)
microfocal, mostly subendocardial myocardial fibrosis; 6)
electron microscopic changes in the microcirculatory bed,
namely, marked dilation of the capillaries and small vessels
with a flattening of the endothelium without a reduction in
the number of capillaries per square unit of myocardium;
7) marked dilation of the sarcoplasmic reticulum with for-
mation of vesicles and cisternae taking place in most of the
cardiomyocytes; 8) increase in lysosome-like structures in
the cardiomyocytes; 9) atrophy and lysis of the myofibrils;
10) a great number of lipid inclusions in the cardiomyocyte
cytoplasm; 11) mitochondriosis, that is, the appearance of
fields of small, closely packed mitochondria; 12) dehiscence
of intercalated disks; 13) degenerative changes (condensa-
tion) and destruction of mitochondrial cristae; and 14) de-
creased activity of the mitochondrial enzymes, revealed his-
tochemically, and increased activity of the enzymes associated
with alcohol utilization.
Figure 5. Ischemic foci in different parts of the heart. Phosphor-
ylase reaction. A, Left ventricle (level I). B, Left ventricle (level
II). C, Interventricular septum.
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None of these changes in cardiomyocyte ultrastructure
were found in the miniature pigs during the experimental
period of autolysis and thus can be considered to have de-
veloped during life in the victims of sudden cardiac death.
The only exception is the mitochondrial changes that were
observed in some porcine mitochondria during 3 hours of
autolysis. During autolysis, however, these changes were
much less prevalent and the condensation of cristae was
absent, thus demonstrating that even the mitochondrial changes
observed in the human sudden death victims were already
underway during life.
Analogous changes in the mitochondria in experimental
alcoholic cardiomyopathy and endomyocardial biopsy (15)
also support this conclusion, and the reduction in activity
of mitochondrial enzymes, both in cases of sudden death
and in experimental and myocardial biopsy, points in the
same direction. Furthermore, the activity of the enzymes
responsible for the utilization of alcohol was increased.
Association with coronary atherosclerosis. Although
each of the changes mentioned can be observed in other
diseases and pathologic conditions, as discussed in detail
by Ferrans et al. (7), the entire complex of changes is spe-
cific for alcoholic cardiomyopathy. This complex ofchanges
was observed in all of the subjects with alcoholic cardio-
myopathy who died suddenly, and was usually absent in
the victims of sudden coronary death. Nevertheless, there
are cases in which the signs of alcoholic cardiomyopathy
and fatty liver can be observed in the presence of severe
coronary atherosclerosis with 75% or more stenosis of two
or three main coronary arteries; that is, these two pathologic
conditions, each of which can become the cause of sudden
death, may occur in association. In such cases, the primary
cause of sudden death is difficult to establish; we regarded
these cases as sudden coronary death because we had no
reason to discount this diagnosis.
Prevalence. It is difficult to evaluate the prevalence of
sudden death due to alcoholic cardiomyopathy insofar as
our material is not representative for all sudden cardiac
deaths, because it does not include sudden death 1) in sub-
jects over 60 years of age, 2) in hospitals or at home, or 3)
with a duration of symptoms up to 6 hours. The primary
focus of our studies was instantaneous sudden death in pub-
lic places. In different years of the study, the percent of
sudden death cases with alcoholic cardiomyopathy varied
from 33 to 6%, mainly depending on the age of the victim.
If the subjects were mostly under 50 years old, the number
of cases of alcoholic cardiomyopathy increased; if the sub-
jects were mostly over 50 years old, the number decreased.
Cause of sudden death. The exact cause of sudden death
related to alcoholic cardiomyopathy remains unclear. The
functional ability of the heart is evidently decreased, and
this is supported by morphologic and histochemical data.
Disturbances in the sarcoplasmic reticulum also suggest a
disruption of Ca2 + and Mg2+ metabolism. All of these
findings are unfavorable for myocardial function. Under
these conditions, any additional unfavorable factor is suf-
ficient to cause a catastrophe. The trigger of this event is
unclear, but one can speculate that it might be spasm of the
coronary arteries. The presence of acute ischemic areas sup-
ports this hypothesis insofar as other possible causes of
ischemia (coronary stenosis or thrombosis) are lacking. Al-
though none of the cases of sudden death with alcoholic
cardiomyopathy showed signs of reperfusion as evidence of
a previous and resolved spasm, this question needs further
consideration.
We should note that, in endomyocardial biopsy speci-
mens from chronic alcoholics without chronic heart failure,
the entire complex of changes described above was always
present, but it was less evident than in cases of sudden death
and in subjects with chronic heart failure.
Conclusions. From the results obtained, we conclude
that alcoholic cardiomyopathy is, on the one hand, a separate
nosologic entity with a definite morphologic picture and,
on the other hand, a risk factor for sudden cardiac death.
Questions surrounding the pathogenesis of alcoholic car-
diomyopathy are discussed in the presentation by Tsiplen-
kova et al. in this symposium (15).
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